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ABSTRACT 



In a system and method for communicating between a 
special number call answering agency and a mobile action 
asset the answering agency answers a special number call 
placed by a caller. The mobile asset participates in respond- 
ing to the call. The answering agency and the mobile asset 
communicate wirelessly. The answering agency recognizes 
and interprets special number information, including at least 
one of caller identification and location information. The 
system comprises: (a) a special number receiving terminal 
located with the mobile asset and configured to receive and 
display selected information of the special number informa- 
tion; the receiving terminal being configured to dial back the 
caller based upon the selected information and (b) a call 
bridge configured for actuation at the call answering agency 
to connect the caller with the mobile asset and provide the 
selected information to the mobile asset when the call bridge 
is in an actuated orientation. 

20 Claims, 8 Drawing Sheets 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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SYSTEM AND METHOD FOR 
COMMUNICATING BETWEEN A SPECIAL 
NUMBER CALL ANSWERING AGENCY AND 
A MOBILE ACTION ASSET 

5 

This is a continuation-in-part of application U.S. Scr. No. 
09/499,773, filed Feb. 8, 2000. 

BACKGROUND OF THE INVENTION 

The present invention is directed to telecommunication 10 
systems, and especially to telecommunication systems hav- 
ing geographic sensitivity for automatic call connection with 
receiving stations. The present invention is especially well 
configured for telecommunication systems dealing with spe- 
cial number telecommunication systems, such as abbrevi- 1S 
ated number emergency services notification and dispatch 
operation telecommunication systems. Such emergency ser- 
vices notification and dispatch systems are commonly 
known as 9-1-1 systems in the United States. 

Hie present invention includes a system and method for 2 o 
enabling any abbreviated number (or other special number) 
geographically based routing in a manner that is cost effec- 
tively applicable to hybrid private/public telecommunication 
networks such as are found in today's market. Thus, the 
present invention is advantageous for use by a public 2 s 
telephone service provider (such as an incumbent local 
exchange company — ILEC), a competitive local exchange 
carrier (CLEC), an Internet service provider (ISP), a wire- 
less service provider (WSP), a large enterprise customer 
using a private exchange such as a private branch exchange 30 
(PBX), a wireless traffic aggregator/reseller switching 
between various backbone providers, a satellite telephone 
service provider or any other telephone service provider that 
may have users, or customers, employing their service to 
access a special number service seeking assistance from a 35 
geographically proximate locus. 

Telecommunication systems sensitive to geographic 
aspects have been proposed. In U.S. Pat. No. 4,757,267 to 
Riskin for "Telephone System for Connecting a Customer 
With a Supplier**, issued Jul. 12, 1988, a system is disclosed 40 
which contemplates using geographic information gleaned 
from a caller's telephone number for use with a V-H 
(vertical-horizontal) data base for ascertaining which site to 
connect with the caller to ensure geographic proximity 
between the dealer at the selected site and the caller. The 45 
Riskin system depended upon entry of the telephone number 
information using DTMF (Dual Tone Multi-Frequency) 
signaling. If a customer entered his phone number using a 
dial phone, Riskin provided for connecting the caller with a 
human operator so that the human operator could enter the 50 
telephone number information using a DTMF entry device. 
The V-H data base disclosed by Riskin for use with his 
system was a complex transformation of latitude and lon- 
gitude which was used by long distance telephone compa- 
nies to compute the distance between a caller and a called 55 
party in order to assess the charge for a long distance call. 
Riskin used the V-H coordinate system to refer a caller to a 
dealer that was determined to be geographically closest to 
the caller. Riskin also disclosed using the DTMF phone 
number information to connect a caller with a dealer on a 60 
territorial basis to effect "gift routing*'. According to Risk- 
in *s disclosure, a dealer may be connected with a caller 
based upon the dealer's proximity to an intended gift recipi- 
ent who was identified by DTMF phone number information 
relating to the intended recipient. 65 

Riskin' s invention provides only a coarse location based 
upon the caller's telephone number in the format: "NPA- 
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NNX". In that format, "NPA" refers to "Number Plan Area", 
commonly known as Area Code. "NNX", the next finer 
number indicator within an Area Code, refers to a Central 
Office of the phone service provider. As a result, Riskin's 
invention provides location only to the detail of an area 
served by a respective Central Office of a service provider. 
Such an area can often be a very large geographic expanse. 
Locating a dense population of service locations regarding 
proximity to a caller is problematic when the location 
indicator is coarsely defined, as is the case with Riskin's 
system. 

Emergency services notification and dispatch operations, 
commonly known in the United States as 9-1-1 Service, has 
its genesis in a 1957 recommendation by the National 
Association of Fire Chiefs for a single number for reporting 
fires. In 1967, the President's Commission on Law Enforce- 
ment and Administration of Justice recommended that a 
single number should be established nationwide for report- 
ing emergency situations. The use of different telephone 
numbers for different types of emergencies was considered 
to be contrary to the purpose of using a single, universal 
emergency notification number. Other federal agencies and 
several government officials supported and encouraged the 
recommendation. The President's Commission on Civil Dis- 
orders charged the Federal Communications Commission 
(FCC) with finding a solution. In November 1967, the FCC 
met with the American Telephone and Telegraph Company 
(AT&T) to establish a universal number that could be 
implemented quickly. In 1968, AT&T announced the estab- 
lishment of the number 9-1-1 as the emergency notification 
number nationwide. The 9-1-1 code was chosen because it 
was considered to be brief, easily remembered, and could be 
dialed quickly. It was also a unique number that had never 
been employed as an office code, area code or service code, 
and it met long range numbering plans and switching 
configurations of the telecommunication industry. The 9-1-1 
number met the requirements of all parties, in government 
and in private industry. 

Congress supported the AT&T plan and passed legislation 
allowing use of only the numbers 9-1-1 when creating an 
emergency calling service. The 9-1-1 number was thus 
established as a nationwide standard emergency number. 
The first 9-1-1 call in the United States was completed by 
Senator Rankin Fite in Haleyville, Ala., using the Alabama 
Telephone Company. Nome, Ak. Implemented 9-1-1 service 
in February 1968. 

In 1973, The White House Office of Telecommunication 
issued a policy statement recognizing the benefits of 9-1-1, 
encouraging the nationwide adoption of 9-1-1, and estab- 
lishing a Federal Information Center to assist governmental 
units in planning and implementing 9-1-1 service. 

A basic 9-1-1 System provides for programming with 
special 9-1-1 software a telephone company end office (also 
known as a "central office" or a "Class 5 office") to route all 
9-1-1 calls to a single destination. The single destination was 
termed a Public Safety Answering Point (PSAP). In such an 
arrangement, all telephones served by the central office 
would have their 9-1-1 calls completed to the PSAP. 
However, the areas served by respective telephone company 
central offices do not line up with the political jurisdictions 
that determine the boundaries for which PSAP may be 
responsible. That is, a municipal fire department or police 
department may geographically include an area outside the 
area served by the central office, a condition known as 
underlap. Likewise, the municipal fire or police department 
may encompass an area of responsibility that is less expan- 
sive than the area served by the central office, a situation 
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known as overlap. Further, the original basic 9-1-1 systems 
did not provide any identification of the caller; the PSAP 
human operator had to obtain such information verbally over 
the line after the call was connected. The major shortcoming 
of the basic 9-1-1 systems was that they could not support 
interconnection to other telecommunication providers such 
as independent telephone service companies, alternate local 
exchange carriers (ALECs), or wireless carriers. The "basic" 
nature of the basic 9-1-1 system also indicates that the 
system does not have Automatic Location Identification 
(ALI) capability or Automatic Number Identification (ANI) 
capability with a call back capability. 

Similar abbreviated number systems are in place for 
handling emergency service calls in countries other than the 
United States. The abbreviated number system established 
in Canada is the foreign system most similar to the system 
established in the United States. There are other abbreviated 
number calling systems in place in the United States and 
abroad for such purposes as handling municipal information 
and services calls (3-1-1) and for other purposes. All of these 
special, or abbreviated number call systems that have 
geographic-based content suffer from similar shortcomings 
in their abilities to automatically place incoming calls to an 
action-response facility geographically proximate to the 
locus of the caller. It is for this reason that the 9-1-1 
emergency call system of the United States is employed for 
purposes of this application as a preferred embodiment of 
the system and method of the present invention. 

Automatic Number Identification (ANI) is a feature for 

9- 1-1 services that allows the caller's telephone number to 
be delivered with the call and displayed at the PSAP. This 
ANI feature is sometimes referred to as Calling Party 
Number (CPN). The feature is useful for identifying the 
caller and, if the caller cannot communicate, for callback. A 
signaling scheme known as Centralized Automatic Message 
Accounting (CAMA), originally used to identify the origi- 
nator of a long distance call for billing purposes, was 
adapted to facilitate ANI delivery to the PSAP. CAMA uses 
multi-frequency (MF) signaling to deliver 8 digits to the 
PSAP. The first digit (called the Number Plan Digit-NPD) 
specifies one of four possible area codes. Digits 2-8 repre- 
sent the caller's 7-digit telephone number. The ANI is 
framed with a key pulse (KP) at the beginning and a start 
(ST) at the end in the format: KP-NPD-NXX-XXXX-ST 

The multi-frequency (MF) signaling used in connection 
with the ANI feature is not the same as the Dual Tone 
Multi-Frequency (DTMF) signaling also encountered in 
telecommunication systems. Both signaling schemes use a 
combination of two specific tones to represent a character, or 
digit, but the tones are different. There are 16 DTMF tones 
(0-9, #, *, A, B, C, D); there are a greater number of MF 
tones (including 0-9, KP, ST, ST, ST", and others). DTMF 
tones represent signals from a user to a network; MF tones 
are control signals within the network. An enhanced MF 
arrangement has recently been used in connection with 

10- digit wireless telephone systems. 

The availability of the caller's telephone number to the 
PSAP (the ANI feature) led quickly to providing the caller's 
name and address as well. This was straightforwardly 
accomplished using the subscriber information stored by 
telephone companies based upon telephone number since 
the 1980' s. New equipment at the PSAP enabled queries of 
an Automatic Location Identification (ALI) data base using 
the caller's number provided by the ANI feature to ascertain 
name and address information. The ALI databases are typi- 
cally maintained by the respective telephone company serv- 
ing the PSAP. This was an improvement, but a problem still 
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remained where several telephone company central offices 
served a town or county. Other problems also developed 
with the growing volume of mobile callers using wireless 
phones, satellite phones and communications over the Inter- 

5 net. Information regarding the locus of the origin of the call 
merely identified the locus where the call entered the wire- 
line network; even such limited location information is not 
always provided. No indication was presented to identify the 
geographic location of such mobile callers. 

10 As the situation of multiple central offices serving a PSAP 
occurred more frequently, it was clear that it was inefficient 
to build communication trunks from several central offices 
to a PSAP. As a result the 9-1-1 Tandem was developed. 
With that equipment, trunks from central offices are con- 

15 centrated at a tandem office (a 9-1-1 Tandem) from which a 
single trunk group serves a given PSAP. Often a 9-1-1 
tandem comprises an otherwise common Class 5 telephone 
system end office (EO), with added software to configure it 
for 9-1-1 operations. Such concentration of trunks reduces 

20 size and cost of PSAP equipment. The tandem is a telephone 
company switch that provides an intermediate concentration 
and switching point. Tandems are used for many purposes, 
including intra- LATA (Local Access and Transport Area) toll 
calls, access to other local exchange carriers (LECs), and 

25 access to long distance carriers and telephone operators. 
A significant development in 9-1-1 services has been the 
introduction of Enhanced 9-1-1 (E9-1-1). Some of the 
features of E9-1-1 include Selective Routing, ANI, AO, 
Selective Transfer and Fixed Transfer. Selective Transfer 

30 enables one-button transfer capability to Police, Fire and 
EMS (Emergency Medical Service) agencies appropriate for 
the caller's location listed on the ALI display. Fixed Transfer 
is analogous to speed dialing. 
Selective Routing is a process by which 9-1-1 calls are 

35 delivered to a specific PSAP based upon the street address 
of the caller. Selective Routing Tandems do not directly use 
address information from the ALI database to execute deci- 
sions regarding which PSAP to connect. Recall that emer- 
gency services (Police, Fire and EMS) are typically deliv- 

40 ered on a municipality basis. Often there will be one Police 
Department (e.g., municipal, county or state), but there may 
be several Fire Departments and EMS Agencies. The town 
will be divided into response areas served by each respective 
agency. The response areas are overlaid and may be defined 

45 as geographic zones served by one particular combination of 
Police, Fire and EMS agencies. Such zones are referred to as 
Emergency Service Zones (ESZ). Each ESZ contains the 
street addresses served by each type of responder. The ESZs 
are each assigned an identification number (usually 3-5 

50 digits), known as Emergency Service numbers (ESN). 

The Assignment of ESZs and corresponding ESNs 
enables the compilation of selective routing tables. The 
street addresses are derived from a Master Street Address 
Guide (MSAG), a data base of street names and house 

55 number ranges within associated communities defining 
Emergency Service Zones (ESZs) and their associated 
Emergency Service Numbers (ESNs). This MSAG enables 
proper routing of 9-1-1 calls by the 9-1-1 tandem; this is 
Selective Routing as implemented in a 9-1-1 system. Thus, 

60 the telephone company must have an MSAG valid address 
to be assigned the appropriate ESN for selective routing 
purposes and that information must be added to the 9-1-1 
ALI database. It is by using such information that the 
selective routing capability of the Selective Routing Tandem 

65 can properly route a 9-1-1 call to the correct PSAP. If the 
information is not available in the ALI database, the record 
is placed into an error file for further manual handling. 
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A portion of the ALI database may be loaded into a The advent of wireless communications has further exac- 
Selective Routing Data Base (SRDB) for use by the 9-1-1 erbated the difficulty of ascertaining caller location in tele- 
Tandem. The SRDB may be located in the Tandem, in an communication systems. The "patchwork" solutions 
adjunct processor, or in the ALI database. described above regarding 9-1-1 systems have been mir- 

Reliability is a very important factor considered in design- 5 rored in other special, or abbreviated number systems to a 

ing 9-1-1 systems. One approach to providing reliability is significant extent. The "patchwork" solutions have created a 

to provide diversely routed trunk groups from each central capability-limited telecommunication system that cannot 

office to its respective 9-1-1 Tandem. Preferably, each trunk ascertain geographic information as fully or as easily as it 

group is large enough to carry the entire 9-1-1 traffic load for snould for ^ types of caUe rs. This capability limitation has 

the respective central office. However, some systems are 1Q been especially feU ^ connec tion with wireless telephone 

designed with less than full traffic capacity on trunk groups ms ^ fe ovefl d dent u Quman mler . 

to "choke or "congestion manage incommg calls to a y ^ Qn tQ ' erl f0Ute ^ tQ * riate rece ivers, such 

tandem in order to avoid overloading a PSAP In some a& a pSAp New mod£S of communicationj such ^ 

arrangements parallel 9-1-1 < Tandems are provided so that a ^ ice Qver Ip (Intemet p^^^ fon^ contribute to 

centra [office has capable 9-1-1 Tandem ready for use (albeit 15 telecommunication not ident i£ a ble regarding geo- 

with 50% call handlmg capacity) without interruption if one hk origillusiDg present telecommunication routing sys- 

of the 9-1-1 Tandems fails. Switched bypass to an alternate ~ ms 

9-1-1 Tandem, commonly using digital crossover switches, " 

is another approach to providing reliability in 9-1-1 systems. s ™ Ur J™"» wiU takely occur m other abbreviated 

Ai , Li ... ,j J Li number, or other special number, telephone systems han- 

Another approach to providing redundancy and robust- ~ n ,,. . ' . , f „ . iL lA . , 

c n 1 1 . • .t- i \ *: t * . u dung location-based calls with resultmg adverse limitations, 

ness for a 9-1-1 system is the employment of Instant ~ iL & . L1 _ . , , , ° . , , 

vt . 1 n i /ixrr»\ ti • tktt» •* ii j . Other such abbreviated number systems include emergency 

Network Backup (INB). Using INB, if a call does not „ A . 4 . 4l _ J 4l _ TT . 4 , ° A ' 

i * * .u n -I 1 * i * / .i call systems in countries other than the United States, 

complete to the 9-1-1 network for any reason (e.g., trunk J . , . „. 4 - ... 

- r - ... , , n < ^ rrt j r -i « abbreviated number calling systems for reaching telephone 

failure, facility problem, 9-1-1 Tandem failure or port . t ,, & . 4 , u „. *\ 

failure), the INB takes over and completes the call to a 2S maintenance semces abbreviated number callmg systems 

j ■ , jn iftj-* u tt- ixTo w 25 for municipal information and services, and similar systems, 

predesignated 7- or 10-digit number. Using this INB alter- r J 

nate path, ANI and ALL information are not delivered, but ^ a need for an improved telecommunication 
the call is completed to a local public safety agency, usually s y stem and mcmod with geographic sensitivity that can be 
the local PSAP employed for abbreviated number systems and other tele- 
Hie interface" between Operator handled calls and a 9-1-1 30 ? h ?™ SyStCmS * f^*" loCati °° ° r 
system is addressed in several ways. One system provides a "^mation with less human intervention than is presendy 
direct connection between an Operator Tandem and the required. 

9-1-1 Tandem. The operator forwards the call with the There is also a need for an improved telecommunication 

caller's ANI to the 9-1-1 Tandem. The 9-1-1 Tandem treats system and method with geographic sensitivity that can be 

the call as though the caller had dialed the call. Asecond way 3S employed for abbreviated number systems and other tele- 

to effect the desired interface is by using pseudo numbers. A phone systems to ascertain user location or other geographic 

pseudo number is a number that, when dialed, will reach a information when involving wireless, Internet, satellite or 

specific PSAP as a 9-1-1 call. Pseudo numbers have some o* her non-geographically fixed communication technolo- 

special ALI information associated with them; for example, g ies - 

X^*!SrS^^^i^ 40 SUMMARY OF THE INVENTION 

outside the LATA (Local Access and Transport Area), will A system for communicating between a special number 

generate a 9-1-1 to the PSAP for that municipality. The ALI call answering agency and a mobile action asset is disclosed, 

display will indicate that it is a third party conference call The special number call answering agency answers a special 

from an unknown address in that town. The caller is not 45 number call placed by a caller. The mobile action asset 

identified, but the call goes to the PSAP where the caller is participates in responding to the special number call. The 

believed, or claims, to be. Pseudo numbers are useful for special number call answering agency and the mobile action 

Alternate Local Exchange Carrier (ALEC) or Competitive asset are configured to communicate wirelessly. The special 

Local Exchange Carrier (CLEC) operators who may be number answering agency is configured to recognize and 

located anywhere in the country. 50 interpret special number information, including at least one 

A third method for effecting an interface for operator of identification information and location information relat- 

handled calls with a 9-1-1 system is through the pub he ing to the caller. The system comprises: (a) a special number 

switched telephone network (PSTN), dialing the directory receiving terminal located with said mobile action asset; said 

number for the PSAP. This is often referred to as the "back special number receiving terminal being configured to 

door" number by ALEC and CLEC operators. 55 receive and display selected information of said special 

The same issues encountered in implementing a 9-1-1 number information; said special number receiving terminal 

system for identifying user location are also extant in other being configured to dial back said caller based upon said 

telecommunication systems where user location (or other selected information; and (b) a special number call bridge; 

locations) are important. As mentioned above in connection the special number call bridge is configured for actuation at 

with the Riskin '267 Patent, marketing decisions, dealer 60 toe special number call answering agency. The special 

contact actions and delivery actions may be more number call bridge connects the caller with the mobile 

informedly effected using location information obtainable action asset and provides selected information of the special 

from a properly featured telecommunication system. number information to the mobile action asset when the 

According to Riskin, such geographic location information special number call bridge is in an actuated orientation, 

is of value even when it is coarse information suitable only es The method of the present invention comprises the steps 

for locating a caller within a telephone service provider of: (a) in no particular order: (1) locating a special number 

central office service area. receiving terminal with the mobile action asset; the special 
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number receiving terminal being configured to receive response (IVR) or granular plotting of calls for filtering. The 

selected information of the special number information; and new system of the present invention minimizes the difficulty 

(2) providing a special number call bridge; the special in coordinating choking across a variety of Local Exchange 

number call bridge being configured for actuation at the Carriers (LECs) that may route calls to a 9-1-1 tandem. The 

special number call answering agency; (b) orienting the 5 new systcm provides each carrier (LEC) with an appropri- 

special number call bndge in an actuated orientation to ately engineered network access to manage caU volume and 

connect the caller with the mobile action asset; and (c) distribute calls to call takers in special call answering 

providing selected information of the special number infer- sta tions, such as Public Safety Answering Positions 

mation to the mobile action asset. The method may comprise (pSAPs), or route the calls to queues or IVRs, according to 

the further step of: (d) displaying the selected information 10 C xtan\ service policies. 

using the mobile computer device. Preferably the special . • • 4 4 , , , lL , , 

f . . * . i - c • i u-i m Another important capability provided by the system of 

number receiving terminal is a professional mobile radio iL . • • * w i • i 

mxjm\ • j * j-*u _ -ij^i the present invention is an ability to manage multiple special 

(PMR), as that term is understood in the art and defined by , , J , „ x * ,F A 

v , ' j.« number answering stations (such as PSAPs) for disaster 
regulatory and industry usage, such as the Federal Commu- . . & . , 4l _ v x . . 4 . ~_ 

. J r> • • rcr>A\ n — * / recovery, mutual aid, or other cooperative activities. The 

nications Commission (FCC). However, any computer/ 14 - 4 " ( , ' „. . - c j * 

« l * *• ii • *i * *u system of the present invention facilitates sharing of data 

receiver having capabilities substantially similar to the capa- J * 4 , j 

L i-** r m ?n -tirn • r *u i * j screens, call screens, dispatch screens and other common- 

Diiities oi a rraK will tall witmn toe purview 01 tne ciaimea ^ ^ 

may be instituted when needed without neces- 

„ . . „ , , , . , . . sarily requiring voice connection. The system of the present 

Prior art special number, or abbreviated number telecom- mvention also creates a more robust system ^ able t0 

municatioo systems receive some geographic related infor- 20 resist mterluption during disaster operalions . integrating 
mation. n some presently existing situations mostly involv- dal number handlin ^ ^ a telccommuaication 

ing wireline telephone connections, geographic information m at ^ iaJ mmhc[ ^ xtwo± lev6 , 

received is adequate to accomplish required routing. In other Wes si ifi^ ter &exM]ky ^ sp6ed m traffic 

presently ending situations, such as in situations requinng Krouti tQ avoid Qetwork breaks md simflar disas , er _ 

rerouttng of calls to wireless service providers (WSP), to 2 s re i a ted problems. 

private branch exchanges (PBX), to overcome a problem in . . _ . .„ " 

the normal wireline connection, or for other special °[ stance, such high-level mtegration of special 
situations, required call routing is difficult. The degree of number idling systems with public telecommunication 
difficulty varies depending upon whether adequate arrange- s y slems makcs lt more ^ * at improvements and 
ments were made beforehand between respective PSAPs. In 30 ? dvanCCS * ^mmunication technology will be employed 
such difficult rerouting situations, human operators at spe- for ^dmg special number handling in the future. If 
cial number answering stations must effect connection with oumber kuflwg systems are not "main stream 
geographically appropriate special number action stations in applications integrated within the public phone system, there 
order that appropriate action agencies geographically proxi- m *y * * te ° denc y for *cin to evolve differently than the 
mate to the caller initiating the special number call may be 35 ^ hc telephone system, and future compatibility between 
responsively employed. In some systems the human opera- s y stems would be ever more d | fficult 
tor effects the required routing by pressing a button, or a Further, high level integration of special number call 
plurality of buttons. However, in order to ascertain the handling capabilities within the main stream public tele- 
desired destination of the call, the human operator must read P hone network facilitates easier inclusion of diverse special 
a screen or consult a list or directory. Such consulting to 40 cal1 handling agencies within the system, such as colleges, 
ascertain desired routing decisions consume time and offer animal control agencies, poison control agencies and others, 
opportunities for human errors. By way of example, from a public safety perspective, two 

There is a need for an automatic-connection capability for significant improvements provided by the system of the 

effecting the desired geographically proximate call comple- present invention are (1) interconnected PSAPs with click- 

tion with little or no human operator intervention required. 45 through routing enabling that treats all PSAPs as one large 

Automatic routing based upon geographic information pro- logical PSAP across political jurisdictions and carrier ser- 

vided with call information is known for generalized tele- vice providers' boundaries; and (2) a significandy more 

phone network systems. There is a need for employing the reliable network with added redundancy, ability for calls to 

advantages proven to be attainable by today's generalized overflow and be backed up (e.g., eliminating choking) and 

telephone network systems technology to the 1960*s and 50 enhanced network management capabilities using the latest 

1970's "patchwork" system structure presently employed technologies. These advantages are realized because the 

for special number communication systems in the United system of the present invention employs 9-1-1 -tandems 

S tates interconnected with all other 9-1-1 tandems and network 

The special number handling and routing system of the switches at high level interfaces enabling more varied data 
present invention offers numerous advantages over present 55 at faster ***** m the P ublic telephone network. In its 

special number systems. The present invention contemplates preferred embodiment, a 9-1-1 tandem configured according 

adding special number handling capabilities to a telecom- to me P resen t invention is a stand-alone switch apparatus, 
munication network switch, such as selective routing, 11 is, therefore, an object of the present invention to 

enhanced Automatic Location Identification (ALI), provide a telecommunication system and method for han- 

mapping, and other capabilities peculiarly applicable to 60 dlin g special, or abbreviated number calls that has geo- 

special, or abbreviated number call handling. Such added graphic sensitivity. 

capabilities at the special number system network switch It is a further object of the present invention to provide a 

level provide significant flexibility to handling of special telecommunication system and method for handling special, 

number calls by a telecommunication system. For example, or abbreviated number calls that can automatically connect 

such integration of special number call handling capability 65 a caller with a geographically proximate action agency with 

in a telephone network obviates the need far choking no human intervention using geographic information 

through overflow routing, queuing, interactive voice included with call information. 
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Further objects and features of the present invention will Other emergency call entities 38 are illustrated in FIG. 1 

be apparent from the following specification and claims as not connected with 9-1-1 tandem 12. Such entities are 

when considered in connection with the accompanying typically not included within a 9-1-1 system, yet often may 

drawings, in which like elements are labeled using like find it advantageous to employ a system such as 9-1-1 

reference numerals in the various figures, illustrating the 5 system 10. Other entities 38 are representatively (yet, not 

preferred embodiments of the invention. exhaustively) illustrated in FIG. 1 as including college 

campuses 40, poison control centers 42, animal control 

BRIEF DESCRIPTION OF THE DRAWINGS agencies 44, private alarm companies. 46, language trans- 
lation providers 48, private roadside assistance agencies 50, 

FIG. 1 is a block diagram illustrating selected elements of federal agencies 52 and relay entities 54. 

a prior art abbreviated number telecommunication system The architecture ofprior art 9-1-1 system 10 is centralized 

manifested in a 9-1-1 system. primarily around incumbent local exchange carriers 

FIG. 2 is a block diagram illustrating selected elements of (ILECs), such as ILEC1 20 and ILEC2 22, and secondarily 

the preferred embodiment of the abbreviated number tele- around political jurisdictions (not shown in FIG. 1). There 

communication system of the present invention, manifested are 50106 cooperative agreements in effect, but they are 

in a 9-1-1 system. another aspect of the "patchwork" nature of the prior art 

™^ * . u ** j* -ii , * . 9-1-1 systems represented by FIG. 1. The result is that prior 

FIG. 3 is a schematic diagram illustrating a prior art ^ ^ * sucfa 10 afe ^ 

employment of an abbreviated number system in a telecom- mentalized ^ stn]CtUTt> md cross-jurisdictional cooperation 

mumcation network, manifested m a 9-1-1 system. k nQt casi]y effected unless a gf0up of juris cncuons-^g., 

FIG. 4 is a schematic diagram illustrating employment of 20 municipalities within a county — arrange to "hard wire" the 

an abbreviated number system in a telecommunication connections necessary to accomplish cooperative structure, 

network, manifested in a 9-1-1 system, according to the Sometimes a group of related PSAPs may make other 

present invention, special arrangements with a LEC (Local Exchange Carrier). 

FIG. 5 is a schematic flow diagram illustrating the pre- Interconnection between carriers (i.e., service providers 18 

ferred embodiment of the method of the present invention, * " nG ' *> or wire J ine carriers and wireless carriers 

manifested in a 9-1-1 system are c™tersome. One result is that such ad hoc cooperative 

...... c rj system arrangements too often result in a fragile system 

FIG. 6 is a schematic block diagram of the preferred susceptible to service interniption during disaster situations, 

embodiment of a system for communicating between a Uisin such disaster situations that such emergency service 

special number call answering agency and a mobile action systems will be needed most, yet such systems are presently 

asset according to the present invention, manifested in a configur ed in manners lacking robust redundant and diverse 

9-1-1 system. route paths to existing 9-1-1 tandems from the service 

FIG. 7 is a schematic block diagram of an alternate provider offices (e.g., service providers 18 in FIG. 1), or 

embodiment of a system for communicating between a from PSAPs 36 (FIG. 1). 

special number call answering agency and a mobile action 3S Also of significant importance is the lack of connectivity 

asset according to the present invention, manifested in a between other entities 38 and 9-1-1 tandem 12 in prior art 

9-1-1 system. system 10. Such a lack of connectivity means that other 

FIG. 8 is a schematic flow diagram illustrating the method entities 38 effect connection with a PSAP 36 via the public 

of the present invention. switched telephone network (PSTN), not shown in FIG. 1, 

40 like any other call made between subscribers. 

DE I^dn^ C n w^^^ F J HE Another significant shortcoming ofprior art 9-1-1 system 

PREFERRED EMBODIMENT 10 j, fa mm&tg of ^ appropriate ^ SAP 

FIG. lis a block diagram illustrating selected elements of 36 geographically proximate to a caller when a PSAP 

a prior art abbreviated number telecommunication system, receives a misrouted 9-1-1 call, that is the caller is located 

manifested in a 9-1-1 system. In FIG. 1, a prior art 9-1-1 45 not in an area served by the receiving PSAP 36. If a caller 

telecommunication system 10 includes a 9-1-1 tandem 12 reveals his location to a human operator located within 

connected with a selective router 14 and an ALI database 16. system 10 (most likely in association with operation of 9-1-1 

A plurality of service providers 18 are connected with 9-1-1 tandem 12), the human operator can manually reroute the 

tandem 12. Service providers 18 are illustrated in FIG. 1 as call to connect the call to a PSAP 36 most proximate to the 

representatively including an incumbent local exchange 50 caller's location. Selective router 14 identifies which PSAP 

carrier #1 (ILEC1) 20, an incumbent local exchange carrier is appropriate for handling a particular emergency based 

#2 (ILEC2) 22, an independent local exchange carrier upon location information regarding the caller. Using infor- 

(IndepLEC) 24, a wireless service provider (WSP) 26, a mation from selective router 14, a human operator may 

multi-services operator (MSO) 28, a competitive local effect connection with the indicated appropriate PSAP; 

exchange carrier (CLEC) 30, and a private branch exchange 55 selective router 14 does not have a straightforward robust 

(PBX) 32. Service providers 18 may also include other rerouting capability as is contemplated by the present inven- 

entities, as represented by a service provider "OTHER" 34 tion. Selective router 14 may present a display on a screen 

in FIG. 1. Service providers 18 provide telecommunication to a human operator for selecting an appropriate PSAP for 

services to users (not shown in FIG. 1) including, as one the call being considered. The human operator selects a 

communication service, a connection with a 9-1-1 emer- 60 PSAP from the display on the screen and presses a button to 

gency call service. System 10 is representative of a prior art complete the call. In essence, the call completion is effected 

9-1-1 system in a large metropolitan area having several as a conference call. Such a call destination selection and 

political jurisdictions. Thus, 9-1-1 tandem 12 serves a plu- completion arrangement is fraught with opportunities for 

rality of public safety answering positions (PSAPs) 36, such human error, and ties up communication resources unnec- 

as PSAP1, PSAP2, PSAP3, PSAP4, PSAPS, and PSAPn. 65 essarily. 

The term "PSAP" may also be used to refer to "public safety ALI database 16 is just that — a data base. AO database 16 

answering points". cooperates with selective router 14 to facilitate the identi- 
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fication of an appropriate PSAP by selective router 14. 
However, no straightforward robust rerouting of calls to 
PSAPs proximate to a caller's locus is effected using ALI 
data base 16, selective router 14, or any combination of 
those devices. 

FIG. 2 is a block diagram illustrating selected elements of 
the preferred embodiment of the abbreviated number tele- 
communication system of the present invention, manifested 
in a 9-1-1 system. In FIG. 2, an improved 9-1-1 system 60 
includes a first emergency service complex (ESC1) 62 and 
a second emergency service complex (ESC2) 64. Preferably 
emergency service complexes ESC1 62 and ESC2 64 are 
substantially the same in structure and are arranged for 
parallel backup operational support for users of improved 
system 60. In order to simplify explanation of improved 
system 60, this description will focus upon connections and 
arrangements involving emergency service complex ESC1 
62, with the understanding that parallel connections and 
arrangements are in place regarding emergency service 
complex ESC2 64. 

Emergency service complex ESC1 62 serves a plurality of 
service providers 66. As will be appreciated in greater detail 
in connection with FIG. 4, emergency service complex 
ESC1 62 is connected via a public telecommunication 
network (not shown in FIG. 2) with a significantly wider 
range of service providers 66 than were served by prior art 
9-1-1 system 10 (FIG. 1). Thus, emergency service complex 
ESC1 62 serves service providers 66 including an incumbent 
local exchange carrier (ILEC) 68, a wireless service provider 
(WSP) 70, an Internet service provider (ISP) 72, and other 
service providers 66 not specifically identified in FIG. 2. In 
fact, emergency service complex ESC1 62 may be con- 
nected via a public network, such as a public switched 
telephone network (PSTN) (not shown in FIG. 2) with any 
of the service providers 18 (FIG. 1), with any or all of the 
other entities 38 (FIG. 1), and with additional service 
providers not even contemplated for connection with prior 
art 9-1-1 system 10. Such additional service providers may 
include, by way of example, Internet service provider ISP 72 
(FIG. 2). 

Service providers 66 provide telecommunication services 
of various milieux to callers, or users 74. The various 
telecommunication milieux contemplated by system 60 of 
the present invention includes any electronic transmission of 
information including, for example, voice, data and video 
communications, whether delivered via systems employing 
digital, analog, ISDN, optical, wireline, wireless, or other 
delivery technologies. Also included within the contem- 
plated technological applicability of the present invention 
are voice, data or video signals delivered over the Internet, 
via satellite communications, or via other delivery media. 

A similarly broad array of communication milieux are 
also available to connect emergency service complex ESC1 
62 with a plurality of public safety answering positions 
(PSAPs) 76, such as PSAP1, PSAP2, PSAP3, PSAP4, 
PSAPS, PSAP6, and PSAPn. Similar parallel communica- 
tion capability is also available between emergency service 
complex ESC2 64 and service providers 66 and PSAPs 76. 
The connections relating to emergency service complex 
ESC2 64 are not fully displayed in FIG. 2 in order to keep 
the drawing simple for purposes of explaining the present 
invention. 

Emergency service complex ES CI 62 is configured much 
like a digital switching node in a public telecommunication 
network to include a network manager device 78 and a data 
communication manager device 80. Improved system 60 
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further includes a selective call router 82 and an ALI/ 
enhanced ALI data base 84. Network manager device 78, 
data communication manager device 80 and selective call 
router 82 cooperate to effect location-based call routing, 

5 monitor system maintenance needs and carry out other 
administrative functions. ALI /enhanced ALI data base 84 is 
substantially similar to such data bases used in present 
enhanced 9-1-1 systems, and provides additional informa- 
tion relating to callers using the 9-1-1 system, such as 

3Q special medical needs, handicaps, medication needs and 
similar information that can be provided by subscribers, or 
callers, for use in case of an emergency. 

Preferably emergency service complex ESC1 62 also 
includes a reporting data base and utility 86 for ascertaining 
certain operational characteristics regarding emergency ser- 

15 vice complex ESC1 62 and improved system 60. For 
example, reporting data base and utility 86 may be config- 
ured to allow managers of improved system 60 to determine 
how many calls are not reaching an appropriate PSAP 76 
within a prescribed time, whether changes in routing criteria 

20 might be useful in balancing loads on PSAPs 76, and similar 
information. 

A preferred embodiment of emergency service complex 
ESC1 62 further includes a mapping capability 88 capable of 
interpreting geographical information received relating to 

25 callers and displaying an indication of such geographic 
information on a map at emergency service complex ESC1 
62, selected PSAPs 76 or elsewhere as an aid to human 
operators or others. A preferred embodiment of emergency 
service complex ESC1 62 also includes an automatic call 

30 distributor(ACD) 90. ACD 90 effects routing of calls to 
appropriate PSAPs 76 based upon information provided by 
selective call router 82. It must be emphasized here that 
selective call router 14 of prior art system 10 (FIG. 1) relates 
only street address information with PSAPs, and is not 

35 configured for or capable of comprehensive global geo- 
graphic location determination as is contemplated with the 
present invention. The configuration of emergency service 
complex ESC1 62 with a telecommunication switch capa- 
bility appropriate for operation within a PSTN (including 

40 virtual private networks, private networks and other limited 
access network configurations) as a "full participant" station 
operating as a telecommunication system node, as contem- 
plated by the present invention, means that selective router 
82 of improved system 60 may identify and effect routing to 

45 any PSAP reachable by the PSTN. 

The present invention contemplates improved system 60 
being configured for full participation in a global telecom- 
munication network (not shown in FIG. 2) as a substantially 
fully cognizant telecommunication switching capability. As 

so a consequence of the fully capable network configuration of 
the present invention, improved system 60 can receive calls 
from any user connected with a global telecommunication 
network through service providers connected to the global 
network. Thus, geographic information relating to callers' 

55 loci will be received relating to a plurality of communication 
milieux: plain old telephone system (POTS), wireless 
telephones, satellite telephones, Internet connections, and 
data delivered by any of those conveyances. Being con- 
nected with the global network as a fully capable entity, 

60 improved system 60 may interpret geographic information 
received relating to callers* loci on a global basis. Further, 
because of the global access available to improved system 
60 via the global network, connection to PSAPs may be 
effected worldwide depending upon the geographic infor- 

65 mation received. 

Thus, for example, a caller located in Arizona placing an 
emergency service call to a private roadside assistance 
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agency situated in Michigan may be serviced by a local State 106 has an emergency service tandem T 4 . Tandem 
action agency (e.g., police, fire, emergency medical service T 4 is connected with public safety answering position 
or towing company) because the Michigan roadside ass is- (PSAP) P 4 ; PSAP P 4 has communication links with local 
tance agency routed the call to a Michigan emergency police (P), fire (F) and emergency medical (E) agencies (not 
service complex (ESC) along with geographic information 5 shown in FIG. 3). Tandem T 4 is also connected with central 
embedded in call set up data identifying the caller's location offices C0 41 , C0 42 . Central office C0 41 supports and is 
in Arizona. The ESC in Michigan can recognize the geo- connected with wireline users U 41fl , U 41b . Central office 
graphic relevance of the embedded information to route the C0 42 supports and is connected with wireline users U 42a , 
call (via the global network through its network manager U 42b . Central offices C0 41 , C0 42 are connected with net- 
capability) to the appropriate PSAP most proximate to the work 114. 

caller's locus in Arizona. s tate 108 has an emergency service tandem T 5 . Tandem 

Such geographic information may indicate location of a T 5 is connected with public safety answering position 

switch or service provider (e.g., ILEC, ALEC, WSP) han- (PSAP) P s ; PSAP P 5 has communication links with local 

dling the abbreviated number call. The geographic informa- police (P), fire (F) and emergency medical (E) agencies (not 

tion may be derived from Global Positioning System (GPS) 5 shown in FIG. 3). Tandem T 5 is also connected with central 

information, or triangulated information from a plurality of offices C0 51 , C0 52 . Central office C0 51 supports and is 

wireless service towers to estimate position of a wireless connected with wireline users U 51fl , U 51t , U 51c . Central 

caller. Another type of geographic information may relate to office C0 52 supports and is connected with wireline users 

the Internet service provider access point used by the caller U 52fl , \J 52b . Tandem T 5 may also be connected with wireless 

to send a message, or any other geographic information 2Q service provider (WSP) WSP 5 and Internet service provider 

appropriate to estimate the locus of the caller placing the (ISP) ISP 5 . The dotted lines connecting WSP 5 and ISP 5 with 

abbreviated number call. tandem T 5 are intended to indicate that such a direct con- 

The present invention also contemplates that an emer- nection is not always established; wireless service providers 

gency service complex, such as emergency service complex and Internet service providers often communicate with 9-1-1 

ESC1 62 (FIG. 2) will have an Internet connected capability. 2S systems only via the PSTN. In FIG. 3, wireless service 

Using such a capability, for example, an operator at emer- provider WSP 3 supports mobile users MU 5fl , MU 56 , MU 5c , 

gency service complex ESC1 62 could click on an appro- MU 5rf > MU 5e . Internet service provider ISP 5 supports Inter- 

priate button on a tool bar display on a computer screen to net users (not shown in FIG. 3). Central offices C0 51 , C0 S2 

effect desired connections, including Internet communica- are connected with network 114. 

tions connections. One embodiment of this novel capability 30 It is important to note in connection with the prior art 

is to establish an emergency services "chat window*' to arrangement illustrated in FIG. 3 the lack of direct connec- 

facilitate exchange of information between an operator tion between any tandem T 3 , T 21 , T^, T 3 , T 4 , T 5 with 

associated with ESC162 and a caller accessing the emer- network 114. Thus, the only connection of any tandem with 

gency service system via the Internet. network 114 is via a respective central office. 

FIG. 3 is a schematic diagram illustrating a prior art 35 FIG. 4 is a schematic diagram illustrating employment of 
employment of an abbreviated number system in a telecom- an abbreviated number system in a telecommunication 
munication network, manifested in a 9-1-1 system. In FIG. network, manifested in a 9-1-1 system, according to the 
3, a "country" 100 includes "states" 102, 104, 106, 108. present invention. In the interest of avoiding prolixity and 
State 104 includes two "counties" 110, 112. Country 100 is keeping the explanation of the present invention straight- 
served by a telecommunication network 114. 40 forward and simple, a detailed description of FIG. 4 repeat- 
State 102 has an emergency service tandem T r Tandem ing aspects of FIG. 4 that are the same as were illustrated in 
T A is connected with public safety answering position FIG. 3 will not be undertaken. The tandems, central offices, 
(PSAP) P x ; PSAP Pj has communication links with local users, wireless service provider and Internet service provider 
police (P), fire (F) and emergency medical (E) agencies. are all in the same locations and labeled using the same 
Tandem T 2 is also connected with central office C0 lt the 45 terminology in FIG. 4 as they are in FIG. 3. An important 
local telephonic service provider for state 102. Central office difference in FIG. 4 is that all connections between a tandem 
C0 1 supports and is connected with wireline users U lfl , U lfcJ and a central office, a wireless service provider, or an 
U lcJ U ld . Central office CO ± is connected with network 114. Internet service provider have been removed. Also, each 
State 104 has two counties 110, 112. County 110 has two tandem is directly connected with network 114. Thus, in 
emergency service tandems T 21 , T^, both of which tandems 50 state 102, tandem T 1 remains connected with PSAP P a , but 
T 21 , T 22 are connected with a PSAP P^ PSAP P 2 has is not connected with central office CO r In state 104, 
communication links with local police (P), fire (F) and Tandem T 23 remains connected with PSAP P 2 , but is not 
emergency medical (E) agencies. Tandem T 21 is connected connected with central offices CO^, CO^. Similarly, tan- 
with central offices C0 211 , C0 2a2 . Central office C0 211 dem T^ remains connected with PSAP P 2 , but is not 
supports and is connected with wireline users U 231a , U 21Iir 55 connected with central offices C0 221 , C0 222 . Tandem T 3 
Central Office C0 212 supports and is connected with wire- remains connected with PSAP P 3 , but is not connected with 
line users U 212a , U 212fr . Central offices C0 211 , C0 212 are 
each connected with network 114. Tandem T 22 is connected 
with central offices C0 221 , C0 222 . Central office CO^ offices C0 51 , C0 52 , not connected with wireless service 
supports and is connected with wireline users U^^, U^^, 60 provider WSP 5 , and not connected with Internet service 

provider ISP S . 

Central offices C0 221 , In fact, direct connections between tandems and PSAPs 
are not strictly required by the present invention; all con- 

an emergency service tandem T 3 connected with a PSAP P 3 . nections with tandems may be effected via a public switched 

Tandem T 3 is connected with a central office C0 3 . Central 65 telephone network (PSTN), such as network 114 in FIG. 4. 

office C0 3 supports and is connected with wireline users Direct connection with a service provider such as a central 

U 3o , U 3fr . Central office C0 3 is connected with network 114. office, a wireless service provider or an Internet provider 
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may be established, if desired. However, such direct con- 
nections are not required to advantageously employ the 
structure of the preferred embodiment of the present inven- 
tion. 

All tandems T 1? T 21 , T 22 , T 3 , T 5 are connected with 
network 114. Connection with network 114 is the only 
connection that any tandem T 2 , T 21 , T^, T 3 , T 4 , T 5 needs to 
have with any service provider, with any other tandem, or 
with any PSAP. Of importance is the fact that connection 
with network 114 effects connection between each tandem 
T l9 T^, T^, T 3 , T 4 , T 5 and any PSAP P 1( P 2 , P 3 , P 4 , P 5 in 
state 100. 

Providing each tandem T lf T 21 , T 22 , T 3 , T 4 , T 5 with 
network switching and management capabilities, as by 
including selective call router 82, automatic call distributor 
90, network manager device 78 and data manager device 80 
(FIG. 2), ensures that each tandem T 1( T 21 , T^, T 3 , T 4 , T 5 
can fully employ geographic information accompanying a 
call to effect routing of the call to the most proximate PSAP 
P x , Pj, P 3 , P 4 , P 5 to the caller's locus for providing assis- 
tance. Further, the network connection simplifies such rout- 
ing to a proximate PSAP whatever the communication 
milieu employed to convey the call; all of the calls eventu- 
ally are conveyed over network 114 to a tandem T lf T 21 , T^, 
T 3 , T 4 , T 5 , and all calls for dispatching assistance are 
likewise conveyed over network 114. 

The desired pairing of emergency service complexes 
(ESC) for redundancy in case of disaster can be easily 
established using known network design and planning 
techniques, thereby avoiding installation of expensive hard 
wiring to effect desired parallelism. Further, using network 
management techniques backup capabilities may be estab- 
lished "on the fly" in case both a primary and a backup ESC 
are incapacitated. No hard wiring among tandems is neces- 
sary to establish redundancy or robustness in the system. All 
that is required is rerouting of calls within network 114 to 
create redundancy and back up arrangements, a network 
management software exercise. 

Reference has been made earlier to geographic informa- 
tion accompanying calls. Such geographic information may 
include routing information within a network identifying the 
portal at which the call entered the network. For Internet 
communications (voice or data), the local access number 
employed to initiate the Internet service may provide a 
geographic indication of a caller's locus. Global Positioning 
System (GPS) information, or some other multi-dimensional 
coordinate locating system, may be employed for locating 
callers using wireless or satellite communication means. 
Other sorts of geographic information may as well be 
employed in connection with practicing the present inven- 
tion without departing from the spirit of the invention. 

FIG. 5 is a schematic flow diagram illustrating the pre- 
ferred embodiment of the method of the present invention, 
manifested in a 9-1-1 system. In FIG. 5, the method is 
intended for use for handling abbreviated calls in a telecom- 
munication network including an array of switches, 
junctions, communication channels, customer-operated 
communication devices and telecommunication service pro- 
viding stations connected to facilitate electronic communi- 
cation among a plurality of stations using a plurality of 
communication milieux (not shown in FIG. 5). The method 
170 begins with the step of routing the abbreviated number 
call via the telecommunication network to an abbreviated 
number call processing center, as indicated by a block 172. 
The illustrative embodiment employed for explaining the 
invention in FIG. 5 is a 9-1-1 emergency services call in the 
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United States. Thus, block 172 is labeled to indicate that the 
abbreviated number call is a 9-1-1 call routed to an emer- 
gency service complex (ESC) via a public switched tele- 
phone network (PSTN). 

5 The method continues with evaluating geographic infor- 
mation received with the abbreviated number call to ascer- 
tain the locus of the caller originating the abbreviated 
number call, as indicated by a block 174. Such geographic 
information may indicate location of a switch or service 

10 provider (e.g., ILEC, ALEC, WSP, ISP) handling the abbre- 
viated number call. The geographic information may be 
derived from Global Positioning System (GPS) information, 
or triangulated information from a plurality of wireless 
service towers to estimate position of a wireless caller, or 

15 any other geographic information appropriate to estimate the 
locus of the caller placing the abbreviated number call. 

The method continues with selecting at least one abbre- 
viated number call answering station (e.g., a public safety 
answering position — PSAP), as indicated by a block 176. 

20 The abbreviated number call is then routed to at least one 
abbreviated number call answering station, as indicated by 
a block 178. The at least one abbreviated number call 
answering station receiving the abbreviated call evaluates 
the content or nature of the call to ascertain the service 

25 required by the caller, as indicated by a block 180. Based 
upon the evaluation conducted according to block 180, the 
at least one abbreviated number call answering station 
chooses an abbreviated number action agency for response 
to the abbreviated number call, as indicated by a block 182. 

30 

The selected action agency is notified of the action required 
by the abbreviated number call, as representatively indicated 
by a block 184 (in which case the response required may be 
provided by a police agency), a block 186 (in which case the 
response required may be provided by a fire agency), and a 

35 block 188 (in which case the response required may be 
provided by an emergency medical service agency). 

A further step of the method, not shown in FIG. 5, may 
involve actually routing the abbreviated number call to the 

40 action agency for handling directly with the caller. Even 
further, the abbreviated number call may be routed to the 
responding unit dispatched by the action agency to the 
scene, such as a police patrol car or an ambulance. 

As populations grow and community policing becomes 

45 more of a point of emphasis, there is a continued and 
growing necessity for efficient use of police, fire, emergency 
medical and other responsive assets in the field. This is 
especially true regarding mobile response assets. There is 
presently a technological discontinuity in special number 

50 response systems, such as emergency service call systems 
(e.g., 9-1-1 systems). The emergency number telecommu- 
nication network (the 9-1-1 network) is presently maintained 
by telecommunication service providers, such as incumbent 
local exchange companies (ILECs), or the like. However, 

55 the call taking, or responding, aspects of the 9-1-1 system 
are typically maintained and manned by government agen- 
cies. One consequence is that interfaces between the two 
aspects of the system are not seamless. 

For example, information received by a call taking entity, 

60 such as a public safety answering position, or point (PSAP), 
is difficult to efficiently and completely (i.e., including ANI 
and ALI information) pass to secondary PSAPs that might 
be highly mobile in nature, such as a community policing 
station/officer or a park police station/officer responding to 

65 an emergency service call. In less sophisticated systems, a 
human call taker at a PSAP verbally relays information from 
a caller to the police officer or other responding entity. More 
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sophisticated systems enable a call taker at a PSAP to 
establish a conference call among the caller, the call taker 
and the responding person. A significant shortcoming of 
such an arrangement is that the call taker in the PSAP must 
stay on the line in the conference call to ensure the robust- 
ness of the connection between the caller and the secondary 
PSAP/field responding entity. In such a conference call 
situation, the responding person receives no information 
regarding a call back number (in case the connection is lost 
or further information is needed after breaking the 
connection). In fact, most present equipment does not pro- 
vide for the responding person in the field to call the 
emergency caller. Of significance also is the fact that the 
responding person in the field receives no location informa- 
tion other than a verbal description or directions from the 
PSAP call taker 

There is a need for a system and method for overcoming 
the technology discontinuity that presently exists between 
callers and responding field entities, or assets. The present 
invention provides a system and method that tightly couple 
the secondary PSAP/field responder's wireless communica- 
tion equipment with public safety answering positions 
(PSAPs) seeking to dispatch assets to handle an emergency. 
The tight coupling enables direct communication between a 
caller and a responding entity in the field, and direct transfer 
of data about the caller to the responding entity. The system 
and method of the present invention are equally applicable 
and valuable in other special number environments, such as 
dispatched maintenance services for automobiles, equip- 
ment or appliances; dispatched towing services; and other 
services that send field responsive assets to answer calls 
placed to a control facility for screening and assignment. 

The present invention establishes a communication link 
that enables a field responder's mobile computer terminal 
(such as a professional mobile radio — PMR — of the sort 
used by police personnel) to perform as a secondary PSAP, 
with full emergency information relating to the incident to 
which the field responder is responding. The information 
may be displayed for use by responding personnel in so far 
as the situation at hand requires. In its preferred 
embodiment, the responder's equipment can receive, inter- 
pret and display information (preferably including text and 
graphics) relevant to the response situation at hand without 
a need for voice relay. In its most preferred embodiment, the 
present invention provides a call bridge to directly connect 
the caller seeking aid with the responding entity. Thus, by 
way of example in a 9-1-1 -system, pertinent information 
relating to the situation at hand may include automatic 
number identification (ANI) information and automatic 
location information (ALI). The preferred embodiment of 
the present invention further provides that map information 
may be provided to, and understood and displayed by, the 
responder's mobile terminal. 

Specifically, the "number" (a unique identifier) of the 
responder's mobile terminal is preferably transmitted to the 
PSAP handling the emergency call and dispatching the 
responding entity from the emergency services network 
switch/router. This transmission may be accomplished by a 
wireless telephone system using a wireless service provider 
(WSP) and associated network connections to the PSAP, or 
the information may be passed via police radio transmission, 
or another wireless communication system. The acquisition 
of a responder's "number" allows a system operator (e.g., 
the call taker at the PSAP) to populate selective transfer 
buttons for later use in deciding which responding entity to 
task with a response. Other arrangements for automatic one 
button (or a few buttons or keystrokes) actuation to effect 
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transfer of a call may be employed without departing from 
the present invention. 

An emergency caller's location will be known to a call 
taker (at the PSAP) by any of several means: examples 

5 include street address, latitude/longitude coordinates, or x-y 
coordinates in a grid. When a call taker in a PSAP bridges 
a call to a secondary PSAP or responding entity in the field 
(e.g., a patrolling police officer on a bicycle), the responding 
entity can talk directly with the caller as the responding 

10 entity proceeds to the location of the incident. The caller's 
ANI information may be displayed on a screen for the 
responding entity so the responding entity, such as a police 
officer, can call the caller back (e.g., using a redial button) 
should the call be disconnected. The responding entity's 

1S terminal and display screen may be embodied in a personal 
computer-type device (or another special number receiving 
terminal, such as such as the aforementioned PMR), or in a 
palmtop computer device, or in a personal digital assistant 
(PDA) device. Other portable wireless devices may also be 

20 employed to fulfill the element of a mobile terminal without 
departing from the present invention. The emergency call- 
er's automatic location information (ALI) may also be 
transmitted to the responding entity. 
The responding entity could display ALI information on 

25 a screen in the form of x-y coordinates or street address. If 
a map function is transmitted to the responding party, a map 
display may be presented on the mobile terminal pinpointing 
the caller's location. 
FIG. 6 is a schematic block diagram of the preferred 

30 embodiment of a system for communicating between a 
special number call answering agency and a mobile action 
asset according to the present invention, manifested in a 
9-1-1 system. In FIG. 6, an emergency service call system 
200 receives an emergency services call from a caller 210. 

35 Caller 210 dials an emergency service number, such as 
9-1-1, and is connected with a service provider 212. Service 
provider 212 may be an incumbent local exchange carrier 
(ILEQ, a competitive local exchange carrier (CLEQ, a 
wireless service provider (WSP), an Internet service pro- 

40 vider (ISP), or another provider of telecommunication ser- 
vices. Service provider 212 routes the emergency services 
call to an emergency services complex (ESQ 214. ESC 214 
is preferably substantially as described in connection with 
FIG. 2 hereinabove. In order to avoid prolixity, a full 

45 description of ESC 214 will not be repeated here. For 
purposes of understanding emergency services call system 
200 in FIG. 6 it is sufficient to recall that ESC 214 is capable 
of receiving certain information from service provider 212 
that includes automatic number identification (ANI) and 

50 automatic location information (ALI). ESC 214 may also 
have ANI and ALI data stored on line that is received from 
sources other than accompanying the emergency services 
call routed from caller 210. Thus, ESC 214 has a 9-1-1 suite 
of information 216 at hand that identifies pertinent charac- 

55 teristics and facts relating to caller 210. By way of example, 
9-1-1 suite 216 may include automatic number identification 
(ANI) data, automatic location information (ALI) data, 
mapping data, selective call routing (SCR) data, automatic 
call distribution (ACD) data and other information in vari- 

60 ous forms. 

The width of arrows communicating among various com- 
ponents of emergency service call system 200 in FIG. 6 is 
intended to indicate the relative amount of information that 
is conveyed during such calls. Thus, a caller-to-service 
65 provider call 211 conveys relatively little information, usu- 
ally only information similar to caller identification by 
phone number. A service provider-to-ESC call 213 may 
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contain relatively more information, such as AN1 or AL1 indicate the relative amount of information that is conveyed 

data. Alternatively, much of such ANI and ALI data may during such calls in the same manner and for the same 

already be resident at ESC 214, having been obtained reasons as have been discussed in connection with FIG. 6. 

beforehand through other sources, as discussed earlier in Another discussion of those reasons in connection with 

connection with FIGS. 1 and 2. 5 emergency services call system 250 (FIG. 7) would be 

An ESC-to-PSAP call 217 conveys significant informa- superfluous, and therefore will not be repeated here, 

tion relating to the call being handled. AM data, ALI data, In the alternate embodiment of the present invention 

mapping data, information relating to the nature of emer- illustrated in FIG. 7, PSAP 256 communicates wirelessly — 

gency service required and more may be conveyed from as, for example, by wireless telephone or by emergency 

ESC 214 to a PSAP 218. The full array of 9-1-1 suite 216 10 radio— with a mobile asset 260. Mobile asset 260 may be 

may be available for conveying to PSAP 218 via ESC-to- one or more secondary PSAP/emergency response units 

PSAP call 217. such as police, fire, emergency medical, disaster recovery or 

In the preferred embodiment of the present invention other units. Mobile asset 220 is equipped with a mobile 

illustrated in FIG. 6, PSAP 218 communicates wirelessly — computing device 222 that may be embodied in a profes- 

as, for example, by wireless telephone or by emergency 1S sional mobile radio (PMR) terminal, a palm top computer, a 

radio (e.g., a PMR or other hybrid device) — with a mobile personal digital assistant (PDA), a personal computer or any 

asset 220. Mobile asset 220 may be one or more secondary other portable data handling device capable of wirelessly 

PSAP/emergency response units such as police, fire, emer- communicating with PSAP 256, receiving data and display- 

gency medical, disaster recovery or other units. Mobile asset ing data for a responding entity (not shown in FIG. 7) 

220 is equipped with a mobile computing device 222. 2 o associated with mobile asset 260. 

Mobile computing device 222 may be embodied in a pro- FIG. 8 is a schematic flow diagram illustrating the method 

fessional mobile radio (PMR) terminal, a palm top of the present invention. In FIG. 8, a method is illustrated for 

computer, a personal digital assistant (PDA), a personal communicating between a special number call answering 

computer or any other data handling device capable of agency and a mobile action asset. The special number call 

wirelessly communicating with PSAP 218, receiving data 25 answering agency answers a special number call placed by 

and displaying data for a responding entity (not shown in a caller. The mobile action asset includes a mobile computer 

FIG. 6) associated with mobile asset 220. Relatively less device and participates in responding to the special number 

information conveyed from PSAP 218 to mobile asset 220 call. The special number call answering agency and the 

in a PSAP-to-mobile asset call 219 than may be received by mobile action asset are configured to communicate wire- 

PSAP 218 from ESC 214. The narrower arrow from PSAP 30 lessly. The special number call answering agency is config- 

218 to mobile asset 220 in FIG. 6 is intended to indicate that ured to recognize and interpret special number information, 

information conveyed from PSAP 218 to mobile asset 220 which may, for example, include identification information 

is preferably restricted to information relevant to the caller and location information relating to the caller. The method 

210 and the emergency situation reported by caller 210. begins at a "START" box 270 and proceeds to accomplish 

Thus, information in 9-1-1-suite 216 that is pertinent to 35 two things in no particular order: (1) locate with the mobile 

responding to the emergency reported by caller 210, but not action asset a special number receiving terminal that is 

necessarily the entirety of information contained in 9-1-1 configured to receive selected information of the special 

suite 216, may be conveyed to mobile asset 220. number information, as indicated by a block 272, and (2) 

FIG. 7 is a schematic block diagram of an alternate provide a special number call bridge that is configured for 

embodiment of a system for communicating between a 40 actuation at the special number call answering agency, as 

special number call answering agency and a mobile action indicated by a block 274. The method continues by actuating 

asset according to the present invention, manifested in a the special number call bridge to connect the caller with the 

9-1-1 system. In FIG. 7, an emergency service call system mobile action asset, as indicated by a block 276. When the 

250 receives an emergency services call from a caller 252. caller is connected with the mobile action asset, according to 

Caller 252 dials an emergency service number, such as 45 block 276, the selected information may be provided to the 

9-1-1, and is connected with a service provider 254. Service mobile action asset, as indicated by a block 278, and 

provider 254 may be any provider of telecommunication displayed on the receiving terminal located with the mobile 

services, as was applicable in the case of service provider action asset (according to block 272), as indicated by a block 

212 (FIG. 6). Service provider 254 routes the emergency 280. The method proceeds to a decision block 282 to query 

services call to a public safety answering station (PSAP) 50 whether the transaction effected by the caller-to-mobile 

256. Emergency services call system 250 is illustrated as action asset communication is finished. That is, is the 

embodied in a prior art system, as described earlier in response to the emergency reported by the caller completed? 

connection with FIG. 1. Thus, a service provider-to-PSAP So long as the transaction remains incomplete, the method 

call 255 is routed to PSAP 256 via a 9-1-1 tandem. The proceeds via a "NO" response path 284 to return to block 

requisite 9-1-1 tandem is not illustrated in FIG. 7 in order to 55 278 and, thence, to block 280 to return to decision block 280. 

simplify the drawing and focus the explanation on the salient That is, so long as the transaction remains incomplete, the 

aspects of the system as they apply to the present invention. method provides for continued provision of information 

The remainder of emergency services call system 250 oper- from the caller to the mobile action asset. When the trans- 

ates substantially the same as emergency services call sys- action is complete, the method proceeds from decision block 

tern 200 (FIG. 6). PSAP 256 conveys pertinent information 60 282 via a "YES" response path 286 to end, as indicated by 

selected as relevant to the situation to which response is an "END" block 288. 

required. The selected information from 9-1-1 suite infor- It is to be understood that, while the detailed drawings and 

mation is conveyed wirelessly via a PSAP-to-mobile asset specific examples given describe preferred embodiments of 

call 258 to a mobile asset 260 having a mobile computing tie invention, they are for the purpose of illustration only, 

device 262. 65 that the apparatus and method of the invention are not 

The width of arrows communicating among various com- limited to the precise details and conditions disclosed and 

ponents of emergency service call system 250 is intended to that various changes may be made therein without departing 
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from the spirit of the invention which is defined by the claim 5 wherein said selected information includes caller 

following claims. identification information, and wherein said mobile action 

We claim: asset is configured for using said caller identification infor- 

1. A system for communicating between a special number mation to effect call back to said caller if communications 
call answering agency and a mobile action asset; said special 5 with said caller are interrupted. 

number call answering agency answering a special number 10. A system for communicating between a special mim- 

call placed by a caller; said mobile action asset participating ber call answering agency and a mobile action asset as 

in responding to said special number call; said special recited in claim 9 wherein said selected information includes 

number call answering agency and said mobile action asset caller location information; said mobile computer device 

being configured to communicate wirelessly; said special 10 being configured to display said caller location information, 

number answering agency being configured to recognize and U * A s y stcm for communicating between a special num- 

interpret special number information; said special number ber c ^ answering agency and a mobile action asset as 

information including at least one of identification informa- ™]* d m d ™ 5 wherein said selected mformation includes 

tion and location information relating to said caller, the "ller ^enUfication information; said mobile computer 

° device being configured to display said caller identification 

system comprising: 15 MoTmiliio * 

(a) a special number receiving terminal located with said 12 A system for communicating between a special num- 
mobile action asset; said special number receiving oer ca u answering agency and a mobile action asset as 
terminal being configured to receive and display recited m claim 5 wherein said selected information includes 
selected information of said special number informa- ma p information indicating said caller location information; 
tion; said special number receiving terminal being 20 said mobile computer device being configured to display 
configured to dial back said caller based upon said said map information. 

selected information; and 13. A system for communicating between a public safety 

(b) a special number call bridge; said special number call answering position and a mobile emergency action asset; 
bridge being configured for actuation at said special said public safety answering position answering an emer- 
number call answering agency; said special number call 25 g eac Y se™ce call placed by a caller; said mobile emergency 
bridge connecting said caller with said mobile action actlon ^ participating in responding to said emergency 
asset and providing selected information of said special "™f* call i P ubhc safety answenng position and said 
number information to said mobile action asset when moblle ^ergency action asset being configured to commu- 

said special number call bridge is in an actuated ori- mcate puWlC T'^ 8 ^ 

. r ^ being configured to recognize and interpret emergency ser- 

1 t° l° n * r * ** i_ -it. vice information; said emergency service information 

2. Asystem for communicating between a special number at least one of identification information and 
call answenng agency and a mobile action asset as recited in i ocation information relating to said caller; the system 
claim 1 wherein said selected information includes caller comprising* 

identification information. ^ emergency ^icc receiving terminal located with 

3. A system for communicating between a special number 35 ^ mobile emergency action asset; said emergency 
call answering agency and a mobile action asset as recited in service receiving terminal being configured to receive 
claim 1 wherein said selected information includes caller ^ display selected information of said emergency 
location information. service information; said emergency service receiving 

4. A system for communicating between a special number terminal being configured to dial back said caller based 
call answering agency and a mobile action asset as recited in 40 upon said selected information; and 

claim 3 wherein said selected information includes map (b) an emergency service call bridge; said emergency 

information indicating said caller location information. service call bridge being configured for actuation at 

5. A system for communicating between a special number said public safety answering position; said special 
call answering agency and a mobile action asset as recited in number call bridge connecting said caller with said 
claim 1 wherein said mobile action asset includes a mobile 45 mobile emergency action asset and providing selected 
computer device; said mobile computer device being wire- information of said emergency service information to 
lessly communicative with said special number call answer- said mobile emergency action asset when said emer- 
ing agency. gency service call bridge is in an actuated orientation. 

6. A system for communicating between a special number 14. A system for communicating between a public safety 
call answering agency and a mobile action asset as recited in 50 answering position and a mobile emergency action asset as 
claim 5 wherein said selected information includes caller recited in claim 13 wherein said mobile emergency action 
identification information; said mobile computer device asset includes a mobile computer device; said mobile corn- 
being configured to display said caller identification infor- puter device being wirelessly communicative with said 
mation. public safety answering position. 

7. A system for communicating between a special number 55 15. A system for communicating between a public safety 
call answering agency and a mobile action asset as recited in answering position and a mobile emergency action asset as 
claim 5 wherein said selected information includes caller recited in claim 13 wherein said selected information 
location information; said mobile computer device being includes caller identification information, and wherein said 
configured to display said caller location information. mobile emergency action asset is configured for using said 

8. A system for communicating between a special number 60 caller identification information to effect call back to said 
call answering agency and a mobile action asset as recited in caller if communications with said caller are interrupted, 
claim 5 wherein said selected information includes map 16. A system for communicating between a public safety 
information indicating said caller location information; said answering position and a mobile emergency action asset as 
mobile computer device being configured to display said recited in claim 15 wherein said selected information 
map information. 65 includes caller location information; said mobile computer 

9. A system for communicating between a special number device being configured to display said caller location 
call answering agency and a mobile action asset as recited in information. 
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17. A system for communicating between a public safety 
answering position and a mobile emergency action asset as 
recited in claim 15 wherein said selected information 
includes caller identification information; said mobile com- 
puter device being configured to display said caller identi- 5 
fication information. 

18. A system for communicating between a public safety 
answering position and a mobile emergency action asset as 
recited in claim 15 wherein said selected information 
includes map information indicating said caller location 10 
information; said mobile computer device being configured 

to display said map information. 

19. A method for communicating between a special num- 
ber call answering agency and a mobile action asset; said 
special number call answering agency answering a special 15 
number call placed by a caller; said mobile action asset 
participating in responding to said special number call; said 
mobile action asset including a mobile computer device; 
said special number call answering agency and said mobile 
computer device being configured to communicate wire- 20 
lessly; said special number answering agency being config- 
ured to recognize and interpret special number information; 
said special number information including at least one of 
identification information and location information relating 

to said caller; the method comprising the steps of: 
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(a) In no particular order: 

(1) locating a special number receiving terminal with 
said mobile action asset; said special number receiv- 
ing terminal being configured to receive and display 
selected information of said special number infor- 
mation; said special number receiving terminal being 
configured to dial back said caller based upon said 
selected information and 

(2) providing a special number call bridge; said special 
number call bridge being configured for actuation at 
said special number call answering agency; 

(b) orienting said special number call bridge in an actu- 
ated orientation to connect said caller with said mobile 
action asset; and 

(c) providing said selected information to said mobile 
action asset. 

20. A method for communicating between a special num- 
ber call answering agency and a mobile action asset as 
recited in claim 19 wherein the method comprises the further 
step of: 

(d) displaying said selected information using said mobile 
computer device. 
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